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(74) [Attorneys) Representing All Applicants] 
[Patent Attorney] 
(57) [Abstract] 

[Problem] Compound processed yarn which is superi 
or in hyperchromicity can be offered 

[Means of Solution] Relaxing heat treatment doing po 
ly trirnethylene terephthalate rrultifilament portion 
orientation imstretched fiber (POY) with temperature of 
thel50°C or below, production method of 
compound processed yarn which designates that it 
pullswith poly trirrethylene terephthalate yarn and 
other multifilament which it acquires and arranges 
andthe false-twisting it does as feature. 



-f 5 > > h fc *5I £»*T<E»llDXr 4 C i £ fttt£ r 3££ 



[daim(s)] 

[Qaiml] Relaxing heat treatment doing polytrimethy 
lene terephthalate rrultifilament portion orientation N 
unstretched fiber with temperature of the 150 °C or 
below, production method of compound processed 
yarn which designates that it pullswith poly 
trirrethylene terephthalate yarn and other rrultifilament 
which it acquires and arranges andthe false-twisting it 
does as feature. 



[000 1] 



[000 2] 



[0003] 

. afetti::«ftfc«§anx* * astrae t * g wtr * t © 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regar 
ds production method of compound processed yam 
Furthermore details regard production method of 
compound processed yarn which issuperior in 
hyperclirGiricity. 

[0002] 

[Prior Art] After granting entanglement and fiber mi xi 
ng, administering false-twisting to thepolyester 
mjltifilament yam which has elongation difference of 2 
kinds or more, weave which uses thecorrpound crimp 
yarn which is acquired, while possessing soft feel, 
ispopular as gives weave of carding pitch which is 
superior inthedrape and supple resilience. But, when 
this kind of compound crimp yam is developed in so- 
called black former jp 11 application, 
thehyperchroiricity is required, but with conventional 
compound crimp yam hyperchromicity was 
theinsufficient. 

[0003] 

[Problems to be Solved by the Invention] It is somethi 
ng which designates that compound processed yarn 
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where thethis invention improves this problem, is 
siperior in hyperchrorridty is offered as theobjective. 
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[0004] 

[Means to Solve the Problems] This inventor and disco 
vered feet that this problem is improved by usingthe 
poly trimethylene terephthalate fiber as fiber which 
forms compound processed yam arrived in thethis 
invention namely, this invention, relaxing heat 
treatment doing poly trirrethylene terephthalate 
multifilament portion orientation unstretched fiber 
(Below "FOY" with you say. ) with thetenperature of 
150 °C or below, it pulls with poly trirrethylene 
terephthalate yam and other rruItifilarrEnt whichit 
acquires and arranges and there is a production method 
of compound processed yarnwhich designates that 
false-twisting it does as feature. 

[0005] Regarding to this invention, poly trirrethylene 
terephthalate fiber calls polyester fiber which 
designates the trirrethylene terephthalate unit as main 
repeat unit, trirrethylene terephthalate unit 
approximately 50 mole% or greater, preferably 70 
mole% or greater furthermore it means thing of 
preferably 80 mole% or greater and particularly 
preferably 90 mole% or greater. Therefore, as third 
component, total amount of other acid component 
and/or glycol component approximately50 mole % or 
less , preferably 30 mole % or less , furthermore 
includes poly trirrethylene terephthalate which is 
contained inrange of preferably 20 mole % or less and 
particularly preferably 1 0 mole % or less. 

[0006] Polytnrrethylene terephthalate, terephthalic aci 
d and its functional derivative and trirrethylene glycol 
and its functional derivative, under existing of catalyst, 
isproduced by condensing under suitable reaction 
condition In this production process, adding third 
component of suitable one, two or more kinds, it is 
possible as thecopolyester and, polyester and nylon 
etc other than also, polyethylene terephthalate or other 
poly trirrethylene terephthalate and after-producing 
separately with poly trirrethylene terephthalate, it 
blends, rrdticonponent spinning isgood (Such as 
shell core and side-by-side). 

[0007] aliphatic dicarboxylic acid (Such as oxalic aci 
d and adipic acid), cycloaliphatic dicarboxylic acid 
(Such as cyclohexane dicarboxylic acid), aromatic 
dicarboxylic acid (Such as isophthalic acid and 
sodiumsulfo isophthalic acid), aliphatic glycol (Such 
as ethyleneglycol , 1,2 -propylene glycol and 
tetrarrethylene glycol), cycloaliphatic glycol (Such as 
cyclohexanediol),the arormticaihydroxycorrpound 
(Such as hydroqirinone bisphenol A), aliphatic glycol 
which includes aromatic (Such as 1 ,4 -bis ( - 
hydroxyethoxy) benzene), polyether glycol (Such as 
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polyethyiene glycol and polypropylene glycol), the 
hydroxyaliphatic acid (Such as -hydroxycaproic 
acid), you can list hydroxyarornatic carboxylic acid 
(Such as P -hydroxybenzoic acid) etc as third 
component which it adds. In addition, can also 
compound ( benzoic acid etc or such as glycerine) 
which possesses esterifiable functional group of the 
one, three or more use inside range where polymer i s 
linear state substantially. 

[0008] Furthermore, titaniumdioxide or other whitener , 
phosphoric acid or other stabilizer, hydroxy 
benzophenone derivative or other ultraviolet absorber , 
talc or other crystallization nucleating agent , Aerosil 
or other lubricant ,the hindered phenol derivative or 
other antioxidant , fire retardant , antistatic agent , 
pigment, fluorescent whitener , infrared absorber 
andthe foam inhibitor etc to poly trimethylene 
terephthalate , may be contained Regarding to this 
invention, it is something which uses POY of thispoly 
trimethylene terephthalate fiber, poly trimethylene 
terephthalate fiber which concretely, spinning is done 
with windup speedof 2000 nVmin or higher and 
preferably 2500 to 4000 nVrnin is used 

[0009] POY to longitudinal direction may be uniform 
ones and something which has thethickness and 
thinness regarding cross section even with round , 
triangle, Ltype,the Ttype, Ytype, Wtype, 
octalobal , flat , dogbone shape or other polygonal , 
the multiloba] type , hollow type and amorphous ones 
is good With this invention, those which this POY 
relaxing heat treatment are done are used,but after 
temperature of glass transition temperature or less, 1 .2 
to 1. 5 times extent drawing or drawing false twist 
doing withthe for example room temperature, relaxing 
heat treatment it is possible to do. 

[0010] As relaxing heat treatment condition, when it is 
necessary to be a range of 150 °C or below andthe 
preferably 1 10 to 150 °C, exceeds 150 °C objective 
of this invention is not achieved heat treatment time 
0.2 to 0.8 second and especially 0.3 to 0.6 second is 
good As for relaxation ratio, fiber length of 
preferably POY in comparison with before therelaxing 
heat treatment 15 % or higher and preferably 15 to 30 
%, kind of relaxation ratio which can becontracted is 
good, if usually should have selected insiderange of 
20 to 45 % as relaxation ratio. 

[001 1] Regarding to this invention, 2 kinds or more u 
sing POY where spinning ratediffers, when yarn which 
relaxing heat treatment it does and/or nixes relaxation 
ratiowith and/or relaxing heat treatment each by etc 
changing is used it is desirable. Because as for these 
yam in order each to possess elongation whichdiffers, 
big yam of elongation becomes shell core structure 
compound processed yamof structure and so-called 
rnultilayer structure which are coiled round to outside 
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of thecorrposite fiber due to feet that centrifugal force is 
granted to these yarn in thetime of false-twisting after 
this, it is desirable. This way it pulls POY which 
relaxing heat treatment is done and those to whichthe 
thermoplastic synthetic fiber multifilament , preferably 
poly trimethylene terephthalate , polybutylene 
terephthalate and polyethylene terephthalate or other 
polyester multifilament yarn are good as 
otherrailtifilament which is arranged, add cationically 
dyeable polyester and antistatic agent and whiteneretc. 
single fiber cross section other triangle or other 
modified cross-section of round, polyester of hollow 
cross section isdesirable. 

[0012] Concrete, for example single filament denier co 
nventional polyester multifilament yam of 0.5 to 6 
denier, Before POY which was inscribed spinning rate 
differs polyester multifilament POY andthe cold draw 
yarn of these where, It possesses undrawn part in 
thread axis direction so-called thin-and-thin fiber , side- 
by-side type of center-filled or hollow, polyester yarn 
and these cold draw yarn of so-called high speed yarn- 
spinning which is acquired with thespin-db*aw-take-up 
system which with windup speed of spin take-up 
system and 4000 nVrrin and preferably 5000 rr/rrin 
or higherwhich spinning are done with consecutive 
step does yam-spinning- drawing - winding, high 
shrinkage yarn of 6 to 30 % and high shrinkage yarn 
which catchesand so-called asymmetrically shrinking 
combined filament yarn etc which consists of low 
shrinkage yarn you can list boiling water shrink 
ratiowith windup speed of rectangular core type or 
other conjugate yarn , 6000 nVmin and preferably 
7000 nVrrin or higher, these one, two or more kinds 
blend arepossible to do. 

[0013] Regarding to this invention, pulling and arrang 
ing and it supplies,sirnultaneously according to need 
fiber mixing and entanglement doing, supplying, feed 
rate difference ( preferably 2 to 30 % ) orjattaching you 
call that it supplies, enlarge feed rate of theespecially 
POY and one which is supplied extent of fiber length 
differencebecorres large and is desirable. If it should 
have selected appropriately proportion etc of 
bothaccording to objective, but as for proportion of 
for example POY and theother yarn as for ratio of 
30:70 to 50:50 and single filament denier other yarn 
/POY=1.5 to 3.5,as for number of entanglement fiber 
length per meter 50 or greater is desirable, furthermore 
thepreferably 80 to 120 /mis good 

[00 14] As false-twisting condition, as for false twist te 
mperature when false-twisting it does with false twist 
temperatureof glass transition temperature to 1 80 °C , 
preferably 1 10 to 170 °C and particularly preferably 
1 10 to 1 50 °C, bulky feel is large, number of false 
twists if inside range which usually is adopted 
appropriatelyit should have selected, but false twist 
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coefficient K selecting in range of 0.5 to 1 .land 
preferably 0.6 to 0.8 carding texture is in below- 
mentioned formula, is desirablefrom point. 

Nurnber of false twists (T/m)={23000/ D + 590} X K 

D is total denier of fiber here. 

[0015] As for compound processed yam which is acqu 
ired with this invention or more ofthe 200 T/m> added 
twist of preferably 500 to 2500 T/m extent doing, one 
which it uses most is effective/when when also, weave 
is produced, both warp yarn and weft yarn it uses, 
most it is aeffective, but other yarn and raw fiber of 
preferably thin-and-thin fiber, fiber mixing aredone 
yarn and single filament denier which polyester 
multifilament yarn of ultrafine of theO. 1 to 0.8 denier, 
one kind or more and blend of spin take-up thread 
provision which thespirming is done may do 
polyester asyrnrretrically shrinking combined filament 
yarn and spontaneously elongating fiber with 
windup speed of the6000 nVrrin and preferably 7000 
rtfirin or higher. 

[0016] As blend form, in portion of warp and/or weft 
yarn, warp or weft yarn theblend it should have done 
on one hand As weave weave, plain weave and 
twill , it is good satin weave whichever, asfor density 
(/inch), warp density 70 to 120 preferably 80 to 1 10 
and weft yarn density 50 to 100 preferably 60 to 90 
are good Furthermore after weaving, scouring 
relaxationtreatmentitdoes, after that does alkali 
weight loss processing of according to need weight 
reduction 5 to 30 %, continuously it does 
thebathochrornic processing or other finishing which 
designates dyeing and low index of refraction resin 
grantas basis, but it is possible to grant gigging like 
so-called peach sldrAirtherrnore, with for example 
emery paper, brush and needle etc, in 
aMtionadninisteririgernbossing and printing or 
other various finishing isgood Making use of also, 
softener , water-repellent agent and antistatic agent or 
other finishing agent it is good 

[0017] 

[Working Examples)] Below, this invention is explai 
ned concretely with Working Example etc, but the this 
invention is not something which is limited by these 
Working Example etc. Using MacBethCE -3000("* 
* tine 0 X Ltd make, tradename ), it measured L 
value. 

[0018] (Working Example 1) Spinning doing poly tri 
methylene terephthalate of sp/c =0.8 with windup 
velocity of spinning temperature 265 °C and 3250 
nVirin, it acquired POY of poly trimethylene 
terephthalate of 71d/48f. after administering relaxing 
heat treatment with noncontact due to thehollow heater 
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with below-mentioned condition, regular polyester 
multifilament yam of 75d/24f it pulledthe POY which 
is acquired and arranged and false-twisting did with 
thebelow-mentioned condition 

[00 1 9] < relaxing heat treatment condition > 

heat treatment temperature ; 150 °C 

heat treatment time ; 0.5 second 

relaxation ratio; 38% 
< false-twisting condition > 

feedrate; 1.5% (feed rate differenceO%) 

number of false twists ; 2425 T/M 

false twist temperature ; 1 50 °C 

[0020] Those which administer added twist of 1600 II 
mof S direction to thecompound processed yarn which 
it acquires were used for warp, those whichadninister 
added twist of 1 600 T/mto S direction and Z direction 
in thesame compound processed yarn 2 were used to 
weft yam, alternately, the warp density 13 2/ inch and 
weft yarn density Venetian of 6 8 / inch was drawn up. 
Next, scouring relax, preset and alkali weight loss 
(weight reduction 10 %), furthermore 
adrrinisteringdyeing, bathochronic processing and 
finishing in accordance with the conventional method, 
it finished warp density in main/ inch of 19 8 / inch 
and the weft yarn density 107, it appraised weave 
which is acquired 8. 5 and extremely high 
hyperchromicity acquired L value of Working 
Example 1. 

[0021] (Comparative Example 1) In Working Example 
1, other than relaxing heat treatment do, false-twisting 
doing POY ofthe poly trimethyiene terephthalate, 
weave was finished with as Working Example 1 similar. 
L value of Comparative Example 1 was inferior to 10. 
6 and Working Example one pair ratiohyperchromicity. 



. tfc$MJ2<DLtttt9. 8£g!JE«1«J£Sfettl=£oTl*fc 



[00 2 2] 



(Comparative Example 2) In Working Example 1 , repla 
ring to POY of poly trimethyiene terephthalate, 
making use of thePOY of polyethylene terephthalate 
false-twisting other than doing, it finished weave with 
as Working Example 1 similar. L value of 
Comparative Example 2 was inferior to 9. 8 and 
Working Example one pair ratiohyperchromicity. 

[0022] 

[Effects of the Invention] With this invention, it could 
offer compound processed yarn which is superior inthe 
hyperchromicity. 
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